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Art Unit: 2834 

DETAILED ACTION 
Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Miki (JP 3- 
175800). Miki shows (figs. 1a, 1b) a piezoelectric loudspeaker (see title) comprising: a 
piezoelectric vibrator including a diaphragm (2) and a piezoelectric member (1) provided 
on at least one face of the diaphragm (2); a frame (5) for supporting the piezoelectric 
vibrator; and a visco-elastic (6) member provided on at least one face of the 
piezoelectric vibrator, wherein the visco-elastic member (6) is disposed in a substantial 
center of the piezoelectric vibrator, and wherein the visco-elastic member has a bottom 
face area (determined by sight) which accounts for about 1 1 % to about 80% of a bottom 
face area of the diaphragm (2). 

Claims 1, 3, 6, 9 and 22-24 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kishi (US 4,654,554). Kishi shows (figs. 30, 33) a piezoelectric 
loudspeaker (see abstract) comprising: a piezoelectric vibrator including a diaphragm 
(1 1 7) and a piezoelectric member (119) provided on at least one face of the diaphragm 
(1 1 7); a frame (conic member) for supporting the piezoelectric vibrator; and a visco- 
elastic (121) member provided on at least one face of the piezoelectric vibrator, wherein 
the visco-elastic member (121) is disposed in a substantial center of the piezoelectric 
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vibrator, and wherein the visco-elastic member (121) has a bottom face area 
(determined by sight) which accounts for about 11% to about 80% of a bottom face area 
of the diaphragm (117). The visco-elastic member (121) comprises first and second 
visco-elastic members (121) which are provided on opposite sides of the piezoelectric 
vibrator. A rigid member (124) is provided on the fisco-elastic member 9121 ), the rigid 
member having a specific gravity which is larger than a specific gravity of the visco- 
elastic member. This is implicit in the discussion of 124 at column 12, lines 18-37. An 
element (124) is provided in a central portion of the visco-elastic member, at least 



one 



of specific gravity and elastic modulus of the element being larger than specific gravity 
and/or elastic modulus of the visco-elastic member note that as one member is rigid and 
one is compliant, the claimed characteristics are met. The device further comprises a 
lead wire (see fig. 9, wire is not numbered) for applying an electric input to the 
piezoelectric member, wherein the piezoelectric vibrator has at least one through hole 
(not numbered, bottom, center-right of casing) through which the lead wire is coupled to 
the piezoelectric member. The device further comprises a cover (1 8) for protecting at 
least one said visco-elastic member (7) and the piezoelectric vibrator. A conductive 
terminal for applying an electrical input to the piezoelectric member is provided within 
the cover (connected to the wire). 

Claims 1 1 and 13 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kishi (US 4,654,554). Kishi shows (fig. 9) a piezoelectric loudspeaker comprising: a 
piezoelectric vibrator including a diaphragm (metal plate) and a piezoelectric member 
(not numbered) provided on at least one face of the diaphragm, the diaphragm being 
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vibrated by the piezoelectric member; a frame (14) for supporting the piezoelectric 
vibrator; and a support element (16, 8) for supporting the piezoelectric vibrator at a 
substantial center of the piezoelectric vibrator. The piezoelectric loudspeaker further 
comprising a visco-elastic member (7) provided on at least one face of the piezoelectric 
vibrator. 

Claim 14 is rejected under 35 U.S.C. 102(b) as being anticipated by Rapps et al. 
(US 5,446,332). Rapp shows (e.g. fig. 6c) a piezoelectric loudspeaker comprising: a 
piezoelectric vibrator including a diaphragm (3) and a plurality of piezoelectric members 
(2, 4) provided on at least one face of the diaphragm (3), the diaphragm being vibrated 
by the plurality of piezoelectric members (2, 4); and, a frame (1) for supporting the 
piezoelectric vibrator. Note that no voltage application means are claimed and thus the 
application of voltages is a goal of the invention which carries no patentable weight. 

Claims 14 and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Miki (JP 3-1 75800). Miki shows (figs. 1 a and 1 b) a piezoelectric loudspeaker 
comprising: a piezoelectric vibrator including a diaphragm (2) and a plurality of 
piezoelectric members(1) provided on at least one face of the diaphragm (2), the 
diaphragm being vibrated by the piezoelectric members (1); and, a frame (5) for 
supporting the piezoelectric vibrator. Note that no voltage application means are 
claimed and thus the application of voltages is a goal of the invention which carries no 
patentable weight. The device further comprising a visco-elastic member (6) provided 
on at least on face of the piezoelectric vibrator. 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.G. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kishi 
(US 4,654,554) in view of Barr (US 5,161,200). Given the invention of Kishi as noted 
above, he fails to show the support element including a conductive portion which is in 
electrical contact with the piezoelectric vibrator, and an electrical input is applied to the 
conductive portion. Barr shows (fig. 1) a piezoelectric microphone comprising: a 
piezoelectric vibrator including a diaphragm (13) and a piezoelectric member (14) 
provided on at least one face of the diaphragm (13); a frame (5) for supporting the 
piezoelectric vibrator; and a conductive portion (18) which is in electrical contact with 
the piezoelectric vibrator, and an electrical input (18) is applied to the conductive portion 
(1 5). He doesn't show a loudspeaker per se or a central support. He does not show a 
support element for supporting the piezoelectric vibrator at a substantial center of the 
piezoelectric vibrator. It would have been obvious to one having ordinary skill in the art 
to employ an electrical connection at a central location in the device of Kishi, such as is 
shown by Barr since this would shorten the wire within the device and lessen the risk of 
unintentional snags or electrical shorts of the wire. 
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Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miki (JP 
3-1 75800) in view of Kitanishi (US 5,321 ,761 ). Given the invention of Miki as noted 
above, he doesn't show the input to at least one of the plurality of piezoelectric 
members as being via an electrical resistance. Kitanishi shows (figs. 2 and 7) a 
piezoelectric sound generator comprising: a piezoelectric vibrator including a diaphragm 
(20) and a piezoelectric member (21 ) provided on at least one face of the diaphragm 
(20), the diaphragm being vibrated by the piezoelectric member (21); and, a frame for 
supporting the piezoelectric vibrator. He notes (fig. 7) the input to the piezoelectric 
member as being via an electrical resistance (e.g. 4). He doesn't show a plurality of 
piezoelectric members and his device is not a loudspeaker. It would have been obvious 
to one having ordinary skill in the art to apply to the input of at least one of the plurality 
of piezoelectric members of Miki's device as being via an electrical resistance in order 
to reduce the chance that an overvoltage is applied, thereby damaging the device. 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miki (JP 
3-175800). Given the invention of Miki as noted above, he further shows a diameter of 
the visco-elastic member being smaller than the inner diameter of the frame but he 
doesn't show the bottom face area of the visco-elastic member as being equal to or 
greater than the bottom face area of the piezoelectric member. It would have been an 
obvious matter of design choice to so size the visco-elastic member since such a 
modification would have involved a mere change in the size of a component. A change 
in size is generally recognized as being within the level of ordinary skill in the art. In re 
Rose, 1 05 USPQ 2377 (CCPA 1 955). 
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Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miki (JP 
3-1 75800) in view of Knecht (US 5,577,31 9). Given the invention of Miki as noted 
above, he doesn't discuss use of a conductive portion in the frame which is in electrical 
contact with the piezoelectric vibrator and an electrical input is applied to the conductive 
portion. Knecht notes a conductive frame for connection to different electrical elements 
including a piezoelectric element at col. 3, lines 1 0-1 7. He doesn't note a piezoelectric 
loudspeaker structure. It would have been obvious to one having ordinary skill in the art 
to employ the teaching of Knecht, that being use of a conductive frame or portion 
thereof, in the device of Miki at the time of his invention thereby eliminating the 
necessity for wiring within the device and presenting thus, the risk of disconnection of 
the wire, resulting in electrical short circuits. 



Allowable Subject Matter 

Claim 2, 4, 5, 7, 8, 10 and 17-21 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The prior art fails to show or fairly suggest use of two visco-elastic members 
which are stacked on top of each other and/or which are of different materials or 
different shapes. Also not shown nor fairly suggested is use of a single visco-elastic 
material filling apertures in a diaphragm in a piezoelectric loudspeaker, or a visco-elastic 
material having a conical configuration in combination with a horn-like frame 
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configuration. The visco-elastic materials of the prior art are not notched. No teaching 
is noted for provision of connecting the visco-elastic member to the frame by means of 
covering it with a plate so that an enclosed space is formed by the plate, the frame, and 
the diaphragm. The prior art doesn't show or fairly suggest two split members of the 
visco-elastic member provided on at least one face of the piezoelectric vibrator. The 
prior art doesn't show or fairly suggest application of voltages to at least two different 
piezoelectric members on a diaphragm in a loudspeaker device in which the voltages 
are interconnected by an electrically resistant element. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The remaining prior art cited reads on at least some aspects of 
the claimed invention. 

Direct inquiry concerning this action to Examiner Dougherty at (703) 308- 

1628. 
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